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Abstract of JP 5244942 (A) 

I PURPOSE:To provide a new modified gene useful 

I for the production of a heat- stable firefly luciferase. 

I CONSTITUTION:A heat-stable firefly luciferase 

I gene coding an amino acid sequence corresponding 

I to the amino acid sequence of a wild-type firefly 

I luciferase, luciferase of Luciola cruciata (the amino 

I acid sequence of formula) or luciferase of Luciola 

I lateralis provided that the 217th amino acid of the 

I sequence is substituted with a hydrophobic amino 

I acid (preferably isoleucine, leucine or valine). The 

I luciferase gene is produced by site-specifically 

I converting the 21 7th amino acid of the amino acid 

I sequence of the wild-type firefly luciferase to a 

I hydrophobic amino acid residue by treatment with 

I reagent, irradiation with ultraviolet ray, genetic 

I engineering technique, protein engineering 

I technique, etc. 
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mmza^x. 2i7fiwT5yis. xn?y ; jx?^ 
t< «yvY *n?s?)W))vv-7 x 7— wmmt mmiL 
wnr s y M«7j<ttr s y ss«ii£ iiT r s / 

f. 

[If*iI2 ] |f^M*y;Wl/>-y x 5--tf#"vf y-*' 
y L < li^>y!)«^Wy7i 5 — tr'T"i> !> ft* 

if i ia««»»tt*y7iyt^ 7 * =>— tfju^f- . 

y , ^ L < it a* y y-cj, i, if sii l xfift&H 2 mmo 
X y n-'/l^y x ? —*£wBr¥ . 

[ if *ii4 ] if sif i x\mm 2 iaa«»«* y 
7i//k^y x y— t'Sfe^ £^y y-D n Atif a ^ 

t ^«tt-|.ffl^»X*D NA. 
[ff*H5] lfARH4fBao»«^ftDNA^# 

ff»tt*y^/i/>-y x 7— tf&gffi-rs - 1 ZWMt-f 
h if»tt* y v y x 5 - -fereosjts . 
[If*il6] if^M*y;wi/>-yx5-^r5yi8 
E?iJtfcuT, 2i7fiwT5yis. xfiy^tf'y^ 
L< ii/vY y-^'y /i^i^y x 7— \icrmi\tb mw\i 
W) r s y ig^K^ttr s y « t § fix ^ i z t * 
mmt-fhm»^9)V)v^7^.7~^, 

[If*Il7 ] $l%mi9)V)V~/7 x 5"t£#"v<f y-*' 

y t < (i^'y i^'^'y 7i/c?)7i/^y x 5 s ff * 
if 6 1 as<7)if#stt* y i/7i5-i 

[00 0 1] 

7-v, »»tt*y/^^yx5-^mfi^, mm^m 

^fti_#:D N ASyW»fi* y/Wl^y x 5~<rV)SBi 
[00 02] 

M^smti-i. 't>~j&9)v, -My-^y/k ryy 
* #y /^i*(7) x y ^o/k y7i7-t'ii, stS'KW 

[0 0 0 3] L^L^^. -Mt/l/y7i7-*' 
t ^ 3 $J&&th . jSM-f- 

hw&)Visy ^7-^^mzmfth itmmxh 

SJCPSW*^ $ til? ^ T"S> l> t u 5 ^^Siyt I) . 



[0 0 04] 
[000 5] 

r>\ rz^mmi L/siss. if ^m* y mv^ 7i5-^ 

tfc(ti>#5g^r s y mm*mm? s y 

srts ztiizz*), ±ammzma,%& ; t t 

( 1 ) If^ffl*^;^^^^^— tfWTSygfflE^JtiJ 

wr, 2i7fiwrsy^. x(iy i >^'y;^L<(^ 
y-#'y7i/«7i/^y x 7— wmmt wm&Wr>T$. 
mtm7\^T^m\z^.m^tixv^rzmmm 

3 - Y-fl B#Mt* y /ly^ y x 7— trjafe^ . 

( 2 ) IMi§!!*y;M^y 17- fe>x>f 7-$?)imL 
<fifyy*^/wy7i7- tfeafes ( 1 ) ia»« 
if*tt*y;^>-y x 7— trmfi^o 

(3) iBL^ftrsysi^yp-f n^^y. igL 
<(ivs'y yfj)!. ( 1 ) X(i ( 2 ) ia»co*y;^^y 
x5-^mfE^„ 

(a) ( 1 ) x(± ( 2 ) taa«if»tt*y^^y x7 
-^jifE^&<yy-DNAtffAt^it^#®tt- 

»li.ftDNA t 

( 5 ) ( 4 ) ie»«a^»i.#cD N AS:-^» S it»tt* 

y;wk^y x 7-^*1^ ttsx-y i^x y ^tmc 
7 x 7 — fe* S SK-f - S ^ t ^ !|«S t -f - 5 y 

71^71/ is 7 x 7 —tr' <7)Sjh}£ o 

( 6 ) if^M*y/^^yx5— tr'sorsy^EMtfe 

UT. 217f4cOT5y^. X«i^>^'y/^t<ii^ 

^ y-^'y^t/wt/^y x 7— tf<7)2i7fit isj^fig^r s 
yi8»Kttr s yist^sixr^i, i t &^stf 
!>ff»'[x*y7tyi/>-y x 7— 

( 7 ) m^Mt^wsy x.7— tf^-f y#'y;^t 

<liy>y*^;Wy7i7- tf-C'fcl. ( 6 ) IS«« 
if*5'lx* y ;l^;t/ 7 x 5 — tf „ 

[0006] 1st, ^?%miz~-j^xmmi l zmmi-&. * 

y juvMfcmnmite . tmv±m ztimm 
•m^y ^7-^m.\^mm.^txmv^tih , * 
lx. *?)v&$&i%><n-zhtai. tm^h^x^m 
uhzttMmxfo^ . mm, vvv-ftfjv. ^y 
x y /p#E**7) t> « S: ffl v ^i, i t *fnrtiTft a „ 
[0007] .rn^cDSfe^i, -r-ct^fliw^rffit; 
m^xmm^tii, miu, m±m.yyjxf/um{^ 
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mm^mzx o mmti z. t mmxh & . *wmz 

fcWt , r yy i^y^ t < ii^-f y *'y/U?)7l^7 

fc/i^ 7 x 7— ifcor 5 y y> vi$.9)vm i < 

7 x =>— &mi\mr s y igtsiE-f i> r s yis^s 
[0008] m*eut(±. } m&T$m<?mm.<m 

#MV7K $JiJ4\ Micro Genie™ ( >y y V y& 

IS) tiO. #^^>-7x7-^T5yiSE?iJt^ 
y^'y;^L< (iA.>f y*'y/KD7$ y§i»ffl|5l 

Tii, MiJ3\ ^^~y^L<«77-y^W^ 

[00 09] *HHJ(:fc^T, r^tt^iy 

t~>. bU7°b7ry. 7i-;l-77->, Toy 
y. yXf^fy. XfiT^-y^fc^f-S. 
&. -?■ LT„ ItL^CD^Tii. AVuAiyy, n>fy 
y , X(i a' y y (i „ iS/Kfitt^ftV ^ t ^ -5 fixmzil i 

[0010] if4iM*y7Wl^>'7x7— tfitfrfcoSlS 

\^±mmii:^M^th.tzm^mii¥D n a 
fsitffi ; mrf-Tomm ; xfigainm^SifciB 

[0011] ±ia^M^atfflv^ii|,^MHi:^l>S 
ffJfcLTfi, ^Ji-(f. bFodr^TSy. N-^W 
-N'--hn-N--bnyy"T~^> (NTG) . 
WIS, «i!L tK5y>, mm. 5-7"p^5y 

i±, m^mm^mmmzmtt^mmi tmm 
Th *) , mmiz.mmn&mzmzmxf/wi'yx y- 

ti^K MtKizo. 5~~i2Mcr)±.mnmmmz 

fcWt, 20-80 5 CORj£SgTT10^-rBllil±, MtL< 

[0012] mmmzftKo^&fc&wzb. ±m 
0M*)$imfcmoztff"c%& amit^. pp24~3o, 

x^y-y (Site-Specific Mutagenesis) i: LTtt^ilS 
^SSrffl^liifc^'T^So ffljttf. KramerS (Krame 
r, W. et al., Nucleic Acids Res, vol.12, pp9441-94 
56 (1984) : Kramer, W. etal., Methods Enzymol , v 
ol.l54, PP350-367 (1987) : Bauer, C. E. etal., Ge 



ne, vol.37, pp73-81 (1985)), Eckstein^ (Taylor, 
J. W. et al., Nucleic Acids Res, vol.13, pp. 8749-8 
764 (1985) : Taylor, J. W. et al., Nucleic Acids Re 
s, vol.13, 8765-8785(1985) : Nakamaye, K. L. eta 
1., Nucleic Acids Res, vol.14, pp. 9679-9698 (198 
6)) , KunkelS (Kunkel. T. A., Proc. Natl. Acid. S 
ci. U.S.A., vol.82, pp488-492 (1985) : Kunkel . T. 

A. et al., Methods Enzymol, vol.154, pp. 367-382 (1 
987))^«pH%tll>„ 

[ o o 1 3 ] ixm^mcmmz, ^m^s& 
x5-^^a^E^^^•J^s<;L#l>it(ii;*>•5^-r'•^ ) l> 0 ± 

tttMz J; y#^iil,FJrMo*y/Wl^7x y— fe'JEfe 

^mmimmm ■ mm. muz*?*^-*^ 

-hCO-it^BWii: [Maxam-Gilbert, Meth.Enzym. , vol. 

65, pp. 499-560 (1980) ] ^M137 r-i/im^t 
^dfy5?yp^f-FMI*teffi [Messing et al., Gene, 
vol. 19., pp. 269-276 (1982)] mzi. y ) i ft%^%&> 

[0014] ±M«*0< L-C#A>tLitif»tt*y/^y- 
y^y~^m&T^. ^StiD, A^f'Jt7r- 

mzm^&ti&Tjz s # 
^(DKy^-iznmm^wMzi^, wmm- 

•y^^'jrmmtmm^, mm^sm ( E-coip 

JM101 (ATCC 33876). TvUS ( E.coli) DH1 (ATCC 338 
49) , TvHra ( E.coli) HB 101 (ATCC 33694) ^£StK 
~fhtm^Z{i, r\-fr\y (Hana-han) CrV-X 

^xy ■ yn--yy" (dna cloning) , mi%. SI 

109-135K (1985) ] #t j: O^g^-fS *\ JiSH 
It r^ly^j.7- ■ yo-^yy" (Molecular Clonin 

g). ^256~268H, rj-;i^H ■ yT'jyy" ■ vws- ■ 

7#'7bU- (Cold Spring Harbor Laboratory) (198 

2) j minjjW&tz**)&WmX-t&z\bbzJ:t)BW 
[ 0 0 1 5 ] * LT. ±IBS*i: Dif*'lx*y^>-7 

x y - ^ * -t § mt ^ y y u - - > ft h z. t 
it»e*y/^>'7xy-^mei i ^^yy- 

DNAt#AL/t$Mjii.#:DNA^^, ftf»tt*y 
Oa^^tifcffffl^ffl^i.ftDNA^ffl.t 

(4. Mi.K'b- ■ y"-y-(P.Guerry)^c073& C^x 
y. A7fWny-(J. Bacteriology) |gll6^. IglO 
64—10661: (1973^) ] . T- ■ b'- ■ yiy^x/KD. 

B. ClewelDiO^S C^xy . A'^f'JtOy- (J.Bact 
eriology) IgllO^, ffi667~676H(1972^) ] , 

[ooi6]*lt. z^xoiztxn^tirzmmi 
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MxK'EcpRI&W'Pst I SrSS30-40°C, if t 
t < «±37°CS«T" 1 -24B#r B 1 , *f £ 1 < f ± 2 1$ EMft 

I^jl?-- ^P--Vy(Molecular Cloning), S?150 
■ X7'yy^" A-A- 5#5HJ- (Co 
Id Spring Harbor Laboratory) (1982) IE»T'^II-fl> £ 

[0017] ±E<7) J: 3 1 LT#^ti^BSMx*77l7b 
^7x7 - • b'ite?- 7 7 - D N A Hz ff A t fcffl^SS 

commmmxmmix *> x v ^\ «im%m o »s» 

[0018] ^fc, ±ia««^iS*^l.i§«t LTJ±, 
Mi«fB#xdfX. b'JTr-y. ^7°r-y. ^xdfX. 

* coaai?s^ i ntt±?mmmz. wtr b y 7a. 
uyiSffii^y^A, yyigiS277 , J T >A, KIS-??"* 

y>7A, Jfrffc^2#c. g»ff!2|fc5 

H iz X D fSiflf . t^sm Btm&n L£i> 

[0 0 1 9] ftfc, igtfOlUlg pH(±, pH7 — 9tM 
^fS«3&«SSS-Cj)5. £fc*gJH;i30~42'C, #£L< 
(±37 5 Ct?rft X 4 -24^1 £ L < li 6 - 8 B^lT , » 

siftffi^s*, mmmm. mmmmizxvmmti 
[0020] uteff . {gat i , 

D7bb-7°bv-f yyKlM. ru?$.yfflm. KiS 
vy/7>^fcj;0«^iU:^ -r^c^S, r 

[00 2 1 ] ±IEffiiWJ: 0 £ ^»SB«fI n a n £#l> 
tfi, M/llft7 7f7?x, ^bny/b^t/Ji^' 

; *°y 77 y/t/75 b'^t^&ffl^&wswfc 

mm ; t b'n^7A7^ b £ffl^£!g*g£fi& ; 131 

7>i^Mm t <te*£Mt^£ffl^*#«Sc^£jS 



[0022] zaj: o 1/ZbX, F;rM«»#!ffi* 7/1-/1^ 

y^y-^m&^tvx^t* ^lx, mmm&* 

l-141592^#IEaOifM^>> ; '*'^;^/I/^7 x 7 
~fc\ X{±^ffl¥l-262791^A v «IEacO^-Y ?-tf'7/b7) 

imwi^Mm-. o-65°cT"S)i> 0 

PH, iSS^CtS^vSc^ff : 

i ) P H4.0 J^TX(± pH12.0J^±T4^S^(=* 

[ 0 0 2 3 ] ii ) PH7.8 tfc^T^ft65°C, 60^W 
[0 0 24] 

&3-H-rSitfe?S:^^rrSDNA (SDNAIi ;P 
^S:#^rrSDNAS:«!^rS|g, 7°n-7"tLTffiffl 

^tihhnxhh, ) ffifmnz-o^xw^t . 

1 . m-RNAc0tlS 

*7;^iat"J)l)7 4-f-'f^^ ■ h°7'J7.(Photinus 
pyralis)tO^IMgP (S^VftSl) lg^?L#Sy'?LS 

'J 7s -^KS»S(pH 7. 4) /lOmM NaCl / 3 mMffffi-?7" 
^yW/5%(«/v) 2%(V/V) r-'Jr-yX 

-lOO/lOmMA'7^^7 7 L-^i^ KH* (- jl— -f y7"r> 
VH A'^ ^7*™ ] ^iiL Mt. ±IEt^l« 
tiKft LT 7 ^7 ■ h'y U 7JlH3iSi$ft#*?§i« 

[0025] zcoxdizLxmdm5m\^^-/rmr 
\s>?~(u^mmmimwmiz\ti^ 5,ooor. P . m . t- 

57j-r B %at^t«t, 12ml«7"7-i;W v^^t 
b : MM ( 6 M7"T-^>^ V f-^^T^— h/37. 5 
raM7xylS^hy-7A (p H7.0)/0.75%(W/V) N-5 
v-u-f ;|^rj y 7-f 1- y ^7 A/0. 15M /3 -7/1-777° b 
X77-7I/) Sr^nrtS. i^S^^^K±IE7Vy 

7"-£ffl^3,000r.p.m. X'lOftfflWML . 3fi(7)^— fe' 

J.-7" (03tlW±8) 4*t, W.2ml«5. 7M7) 
l£^y^A?§ffi&*^SJf L. ^«±t. ±!E?FM£ 
SJft-§J;3t*^7>i±L. SS'L^M (Billtt 
S. SCP55H) £ffl^Tfim5°C, 30,000r.p.m.T16 

70%(V/V) x77-7l-&fflV^T^L.. lOmMfyx^ff 
Jg C lOraM h y 7 (pH 7. 4) / 5 mME D T A/ 

i % kt^hssbh- b y 7 a ] 4 mi izmm t ^ t cot. 
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at) ■EmimmLxmnii. mmzx 93,ooor. P .m. 

i ^mmms izimm h u xmmmA mi &aau l . 
±iEfftffiM^st»?HT £ 3 2 mm o & t £ . 

#tix^7lcJft, 1/10SO 3 MSfg-f f U^A(pH5.2) 
StX 2 fgS^x y y -71/ £■ ^Jn L £ & CO £■ iBJg - 20°C 
T2mWmLfz<?)h, ^(;J:08,000r.p.m. T"20^ 

4 ml«;*fc?8jB t , ±f Bx y 7 -^fflif^fi^ -5 
tz. n^tltzRNAZZ^ZlmlCVMzmML. 3.75mg 

[00 26] ^"LT, lil±«S^^BSS 9 ®t,I fc t 
J: D n-ff 7mg<?)RN A^rtSHL./to ;»RN A + X 9 m 
-RNASrStR-f-S/ttot, 7mg<7)RNA£, ^iji(d 
T) — fe^n-* y^5yKA^5^1 

b/5AtfcUt. *5Afc LT2. Sml-f/^^Uy^' 

ISlfl ClOmMf yx-SM»(pH7.6)/l#ID 
ETA/0. 1%(W/V) KrvMSSiH-HJ^iO till 
*£^S« C10mMfUX-Si8( P H 
7.6)/lmMEDTA/0.4M NaCl/0. 1 % Kti^M^ 
^ h V 7 A ] T"¥fHL L-Cllf S Uz „ 
[00 27] 7mgORNAt, NfitOiSff yf (lOrnM!- U 
X-S^( P H7.6)/lmMEDTA/0.8M NaCl/0. 1% 

inmmmi, *+nu^tfc. i^miatiiiuc^y 

£SfcfrU *^fflr-RNAay't-RNA^|; 

m?i. st. mftmmm?m-RNAm&ixm- 

RNA40/xg &f§£. 

2. ^7x5— trm-RNAc^Mi 

m-RNA^MgL^ 

[0 0 28] 10—25% (W/V) Oi^gUffi^Efi:, 

% (W/V) isaffl&t 50mM h U X -^IMff ffi(pH7. 5) / 
20mMNaCl / ImMEDT A/40% (W/V) y 3 f] 0. 5 ml 
£Ail, *0±K2.4mrf-?25%(W/Vh 20% (W/V) , 15 
%(W/V) &W'10%(W/V) (Di'B'ffi&inmL. 4°CT24 

mmim?& z 1 t j 9 # n t tz . z <n v 3 n^^jie 

C m-RNA30/xg£SJlU SW41n-y- /\-y 

'CTismmm^m^n^: -> tz . ii^ittM^o ^ . 

0. 5ml-f-5^BL. x^y-;^gatJ;Om-RNA 
SrHIXtZL. 10uLc?M<.(zmmLtz a 
[0 0 2 9] mz^ m-RNAtn-h'SfLTV^ga 
M£tIKS-fctj:9, ;Py7i5- tftDm-RNA** 
?I* $ ^ 5 |5j^g £ ff & -> tz „ #H L R N A 



1/xL . ^^'«W«7^^-h (TVi^Att 
8) 9uL &V C 35 S] m-yi//L (7Vy 
£iI£U 30X:"C30^ISSJtB§€fc. iftt 
150//L c7)NETg» [150mM NaCl/5mMEDTA 
/0.02% (W/V)NaN 3 /20mMh U^-SS«»(pH7.4) 
/0. 05% (W/V) y-r-y bP-40K-teX^"y-9-— 
5h'J-ttS. #ffi^Sttffl) ] fcSsSnU l^L 
Ofit^^yx5-^'*jf (aa^i^tLTIISL^ 
fe«J £»IU 4*CT18^JScStfe. ifLtlOmg 
«7nf^ yA-tryrn-x (7r;^y7a) 
JnL, iaJK20-c-C30^^JScStitt><?)*, ^ati^i 

2, OOOr. P . m. T 1 »»I L . tSIg^ 0JR t 

to 

[0030] HUR ttfafllS: 200^t L flNE T«j« 
•C"3Hlgtjfft. ^^T", 40/xL c7)SDS-PAGEffl 
■9-yy7«» C62.5mMb yy,-^igg«( P H6.8)/ 
10%(V/V) ^"U-feD-;|//2%(W/V) Vf^^Mi-h 
W&/5% (V/V) y /I/* 7 b x y y -;I//0. 02% (W 
v) 7"nAyxy-;i/7";i/- ] &SsJnL. ioo°ct 

3 4J-|SiQ» L . ®mz =t 912, OOOr. p.m. T" 1 ^1®^ 
SUOS Ltz „ ^ <7)® ^^-SIMaTIf A>ixt±»& 0IR 
U ^S&7. 5%(W/V) FT^gtiS-ff l J T 7A-*° l J 
U Hf/H:itT7lA'J (Laemmli) W7fi£ 
[ r^-^j.7-j (Nature), S227M. S680K(197 
0)] T'^Vt/^^iiJ^tT-^/t, 

[0031] y!i-mMm.mHi^->tzmyrn-^w%(s 
/v) ^ssko^wl., ges^mgL^t, ?k 

t30^SiI t , , 1 M-9- u ^-/HS-f b y ^ 
t30^Si!t, HStT^S^^#, ^^T"X*fy 
(y^»y^/^a», rx) jffluT7iw 

7 — fe'm - R N AiO#ft-t S M^W R N A & ffl^Jt*§-£ 

tf)^, ;t/>-y x 5--fe'faiw^ F^'XSy ^ 

JitlSfetix. /l/y7x5- ^'m-RNA«Sf|§fLT 

3. »y7i5- K'iljfOilsIS 

[ 0 0 3 2 ] 3. 2mg/ml?ftKWl-->-y x 7— lf?§?S C >■ 

y"-?as;t/^y x 5-^'^o. 5 My'y ^yy 

(pH7.8)^M?t/ii>(7)] 0. 7ml£, fl(?)7n-fyf 
(Freund) 5t^T i/'iA'yb T'SiS t t C02 . 24mg £ . fit 
Mb tTftS2kg«H*efett^^'^»^tg^t 

ml/;. flW2ar B ig3it^. tt0t^s«t]T:i>& 

1fgtePW£#U St. ^WlBragiittW'fb. 

«os#&ff^ri\ st. twiaraf^fa&fi^ 

[ 0 0 3 3 ] * LT. fl&flfciliSfc. fiS4 5 Ct"18B# 
^ftg ?Sffit=fc 03, OOOr .p.m. n5^iaa 

'H^Si L . ±» 1 1 X VQV v 7 x y-^m $ %tz „ 
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4. c-DNA<7)^-J& 

c-DN ACDi^mi. 7?y^AttIJf.yb^^ff 
±i£c?)*D< tT#Jo^Lfcm-RNA2jLig Srffl 
V^ZT^y^Mt^^th r; e^ ■ -fe7F ■ 
(Mol.Cell Biol.). S?2^S. S?161i:(1982)MX 
yj (Gene). J£255§, 11263 K(1983)!E»<7)*i£fc«^ 
£PILT, 300ng<7)2*SSc -DNAHIfc. 
[00 34] iOc— DNA 150ng5r7/iL OTEg 
flf if ( 10mM h U X - tSKlff if ( P H7 . 5) / 1 mME D T 
A] ti§»L^t«t, lljuL COilM C280raM 
)VWrtY U^A(pH6. 8)/60mM F y X-JSIi«i$(p 
H6.8)/2mM&ft;:m/|,fO S.V'3.8^L cor-f U V 
5?"iM?« C 10mMS>'7^7. W F -/W . 5 /x L /10ng/ml 
(poly) Al/xL /5mM dCTP 2 ju L /tJ< 1 
10// L ] Sr^iMnL. St, 29J-->y F<507-5"f 

£8&!rau 3o°c-cio^mae5-^, 2.4jul o 

0.25M EDTAM2.4//L (5010% (W/V) b*fy/« 
[00 3 5] 1 <7Mm&±miZ25v L t7)7R»n7 x 7 
25uL ^4MBI8ry^- T 7ASW lOO^t L <50i£x 

^y-fl-fc^SsfiDU -70iX457HiJKEU 12,000 

r . P . m . TIOttPbM'I^III LTc-DNA^HURL*:. i 
ilS-lO^tL 7)TE«iSfci§f!?U c-DNAjgi??S 

[00 36] JiLL<50#n< LTr^^^-f y>Of-f;l' 
#'#1* *c-DN A100ng£f#£ „ 

5. ^^-fcteffl^Sffl^&JtttT^XS F pMCE 
10DNA(50tSS 

±M«W3110l*(ATCC 27325). ~7°yX S F P BR325(B 
R LttS ) Mir 7 X 5 F P B R322 D N A (Sfijgtt 
l)^Htf'(---?xrf (T.Masuda et.al.) I~T 
WfjlV^-^ylV ■ 'M^WfjiV ^5^F'J-j (Ag 
ricultural Biological Chemistry) . ffi50^, H271— 
279JT (1986) l2««/f£ti: 0#SL*:7°57, * F P 
KN305 DNAMy't7°5-X * F pMC1403-3DN A 
(«IpTO61-274683 #4^IS«) ZimLK. 7xW7 
yX. 5 F 1 jug . 10/iL OiliS C50mMF 'JX-iSK 
M»«(pH7.5)/10mM MgCl 2 /100mM NaCl/lmMxf-^ 
XH F-AO tiMUL. St, ZtltZ^ Hindlliat/S 

§ii (v^^siitas) ^2a-7bfoai 
t. 37°cT"ier B iKj55$^Tia]Mat. ^tis? 

x 7 -/FffttiWx 7 7 £ ?f £ », ^fflfe £ 

^i±l»£. iojul t07^^-y 3 yglfM 

[ 20mM MgC 1 2 /66mM F U X - SIMIf ft (p H 7 . 6) / 1 mM 
ATP/15mM^f^W F-/F] fciMIL, ^Oi^M 
\zHh\Z\a-->y F <50T 4 D N A y (Sfjtit 

s) imam. 2o°cTmmm£K&itm-otz„ 



( J. Bacteriology. gm9^. mi072K~Sl074K(1974 

^) j faa«ff7MtK$i£tJ:0. TvSfMJM ioKatcc 

33876) mtmmmi. msm (ry^yvymim 

X/f- F 7lM 7 y ySS'K) &tf £ -/7 7 7 F ^7— if 
tilZ>ffl.&Wlltfcy°yX$ FDNA2: P MCE10fc#£ 

L/t. zcom^mii^ryx^v pMCE10DNA£^ 
fl-ri>^H«JMioi FyrFyi%(w/v) . » 

M^XO. 5%(W/V) . /3.t/NaC10.5 %(W/V) j&^ftg, 

mil mmm^mv^Tcc-i6-24mmmimi 

•C#^M«JM101 (pMCEIO) CDtmm2M%tm 
U 37°Cr3^r H 1WS*t/tiO*>. 0.2g«7n^A7 
x - nwF^^Jn I . MtN-SgT20B$r H 1N^*^ff 

[0037] &ivt\ .IcT)^^^. ^ffiti 06,000 

r.p.m. •?iQftmm>bftmLxsm%#2g%%fc < , z 

il£20ralcO25%(W/V) 3li&##-r-&350mM F'JX- 
i£Kg«(pH8.0)tS}®ttiO^. Mt. iilt. 'J 
V"f— AlOmg. 0.25M EDTA^S(pH8.0)8mlS.t^20 
%(W/V) FtV/FKBH-F 'J ^A^K8ml&^» 
L. 60°CT"307]WSLT^«L. ?£Mi££f!fc. 
[0038] ^<7)^ffi«t. 5M NaCl?WiS13ml ZmM 
L. iaft4°CT46B#r B WIL^t«?r^i£t J: 015,000 
r.p.m.-C304}-^C,^BitTftaiJR*#. ^ffiti; 0 7 

x j~)v^mm^f^9 j-Mmm^u^m 

tft, lmMEDTASr^-tSlOmMF yx-S^Mff}S 
6ml(pH7.5)^§Slt. SC, <ItLt. ^-fei"7A6 
gMxfy^AynVj Fi§S(10mg/ml) 0. 2m\%m 

MLtz, zirimm'^mm^mv^mmizi: 039,000 
r. p. n.?mfflwmimawj8.'bfti®!m*ft&\ a 

^*il*7°7XSF pMCE10DNA##fe£|i|it 
fc 0 K^t"ft^ffix#:7°7X5 F pMCElODNA-g-^T 
ft* 1 1 n - 7"7 7 -7F Ltlf y>>A 7"n"?-f F 
S:^*L/t^^. lmMEDTASr-^ttSlOinMFyx- 
mgffiGL (PH7. 5) L-C}ftf m «ft t fcffl^ 
«^#c7°77s5F pMCE10DNA500//g ^#^„ 
6. <^7-DNAtOiiS 

lil±«atLTf#^tl/S*Mjii#c7°7XS F pMCE 
10DNA15,«g £, ffiieiI@4lB»OTEgW0^L 
«§»tMedg» [100 mMF y7,-^lgg»(pH 
7.5)/100mM MgCl 2 /IQiMVttXVj F-/F/500mM 
NaCl ] \0}± L£?Mnt^t7)^$lM»*AccI (Sffittt 

s) ■/ f ^stSD/i . 37°ct" 1 tijmmym&fi 
i\^mmmmmtz, 100 jul « 

7l<Mft7x 7-/F&JPi^geS^&ff4")itc?0^. 7j< 

A ( P H7 . 5) RV 2 fgS^i^x ^ 7 -JF^JlI^ . -70°CT" 
15^ISSriltfe^^. 12,000r. P .m. ^10^^11^ 
L. DNA^rlUlRt/'Co 
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[0 0 3 9] d<7)DNAi£\ TESM10//L izMfr 
U C280mM ^3^K^by^A(pH6.8)/60mM 
h y^-^M^»(pH6.8)/2mM^L3VS'/kb] 15/x 
L£Ju£jtCD^ Mt, 7M U>^f«(IIg4lEa) 
(5mM dGTP£rfflU£) 5//L fty'y- 5 ^/l- h 7 
yX7x5-«' (SffitffiK) 5i-.yh^DL, 37 
°CT15^raRJ£S^o ffiBIf S4fB»<7)c -DNAf 

;L#C7°7X5 K pMCElODNACOAccItM MCt^ 

*is?T Ji/yoyTAMm^ rfz D N A £ Pig t £ „ 
[0040] — ;S\ 7°yx 5 H pUC19DNAWPstI 

■+M 6 tr^df^^'ry^ytOT-Yyt/^^/tDNAcT) 

iSffitlll^T^o/S. pU C19D N A (5 

fi}MtS)30//g £\ 350// L «TES»«M?t 
fzh^Z, 40uL (DMedWWM&T/m PTOtPstI 

(Sfflit*as)i20in.y h^«^ant. 3TC-cii§ig 
aoa&tfx? y -Mmmmz iODNA^nuKty^ 

[ 0 0 4 1 ] # <3 fl/i DNA^r. 35/t L OTEjjgflffj® 
fcigSLfck^fc, 50/; L Oiljg C280mM #3vVH! 
■fbU^A(pH 6.8) /60mMh'jy,-SK«(pH6. 
8)/lmMtI€3A/I/l-] s 19/iL ^II@4IB»Of--f 

u y ywM (d g t p -t-f ) t6ox - - y h w y - 5 
)V}-yyxy^y-^&Mm±m) It^mML, 37 

SV'x ^y-ZI/itii^ff^-SittlDDNA^dURL 

7. T--yy^'W^wsE* 

mtc-DN A15ng7£t/±tE«77 STlt^-SW^ 
??-DNA 200ng£, 35// L <7)7--/l4I» [10 
mMbUX-f£S«»i«(pH7.5)/100 mM NaCl/lmME 
DTA] t?§»L. 65°CT'2^r H l 46°CT"2B#ral 37°C 

•c i fifiaav^'cf i8Bfiastgf ssf^c i. Dc-dn 

At^^^_DNA^r--7l/Lfc 0 

[0 04 2] T--/H,£DNA£ffl^T, v^•^y^y(H 
ana-han)y)^1£ [ -f'-f -X>? X-f y n--yy (DNA 

Cloning) . S109-135K(1985) ] ti^Tdl 

MDHlf$(ATCC 33849) ^flMSSftU 7°7X 5 F pU 
C19DNA&tffi#&;Lttr7*$F pMCEIODNA 

8. /^7x7-k*c-DNA«ii 
ffi^»;tf4s7°yx$ K pMCElODNACOAccIgEfu 

fifcS> § w. ; toWitffl^aiiiit c-DNAii/3 
*i*7°5y.s FpMCEioto/3-7S'^y fyy— fit 

[0 04 3] m&mi#yy^$Y P MCE10DNA£ 
K?? — b-f& c -DNAvS>y(7)3n--96fS&M9 



fi-f 5yffiigffi C r^i^df ■ yn-~yy"j (Moi 

ecular Cloning) , If?440~441 K r^-^F X7°!J 
yy" A— yrH'y p-li — j (Cold Spring Harbor La 
boratory) (1982) Ttf-TSV UOjUg/ml) SflnX-fctS 

37°CT"10B#r B «SiS#L, ^stj;om«L^« 

mim.S2imcosDs-p AGEm^-ynmm 

?« 200/;L fcKSU lOOT^'B^t^L/^ 

[0044] zcowmmou l £,7. 5%(w/v) 
ry y^rs Ky^fflwr, 'ommmm 
mmmrm. yMzmmttzsmz . ^xx 

yyy'n-y t-i£ C r^-h^ ■ /S'--f jj-y-Aj (Anal.Bioch 
m.), mil2 ^, S195 5(1981);] CiO-hnt^n 
-x«7 4)V?—\,zW%-L^ ;«-bn-fe/kn~X7^ 
5 a-y7'n -y h 7-7 -fe-f^ 7 h 

•7 Has) ^ffl^TfiE/Pv7x7— t'iiarpsfefeut. 

^ o*ffi(± .su*yv mmmmtzm-o tz „ 
[004 5] w^-bo-t/i/D-yio^^^y-^. 7" 
n.ydf yy"?s?s [tb sgitfs [20mMh vx-wmm 

?S/500raM NaCl(pH7.5)] t3%(W/V) CO-tr'yf-y 
tpLtzmn 100ml 41 N 25°CT\ 30^[a^iL?t. & 
fc„ i^-bn-fe^n-yy ^/l-y-5:25ml<7)-^6i#: 

TBsmmmfritimfcemm) izmmuzm 

M} IzWs, 25°C-C"90^iiaL^„ Ztl% lOOmlOy 
^-y(Tween) -20i5tiS [TBS W&ft&lZO . 05% (W/V) 
«y^-y(Tween) -20^^L/t?§?S) +tflL, 25 
o CT-10*r B 1«li-ri> Sft S: 2 Hlff ^ -jt,^ i « 
J; 3 {z LXWz- V n-tilu-x y a )\s?—Z60n\coz. 

d$nm& c b# h*^^^ y-^'T-fiii 1 1 se 
y^'ffift(^w ^y -7 HiUS) ^ 1 % (w/v) 1- 
y z t b s g« ?« t?s l temen^Qom ( v/v> t« 

L/t^S] tft^L. 25°CT'60^rHlfiaLittO^. 100 
ml <7)y 4 — y (Tween) -20^ST"- i- n-fe/Pn-X 7 
7l-y-Sr^-5JilESff&2[IlgDiIL/t 0 icoiotL 
h n-b/l/P-y. 7 4 )V? - * . 120ml <F>%&M 
[ 60mg(7) 4-ynn-l--f7b-/b^20ml«^yyy 

-Mzmmttzmm&mouL «3o%(v/v> jg^b* 
«7j<& ioomicoTB smmmizmuLtzmmziF^ifz 

[0046] ifiOSt LT96ffl«r?p--^ 1 y";l— 7° 
t Ltzh^mA^iV-r^z-oY^ ^ nm^&^frts:^ 

tzb^h, 2 o«^-7T^y 7x7 — mmm -cm 

-7° \zmt h 96ffl« 3D-- & 12fflc7) 3 --f O 8 y" 

)i~Tizj 1 Hmmcommm->fzkz? J ^ 1 y^- 
Tizwws 7 x y — y'iiif fc Kmi-im&umm^ii 
tz. m&z, iW)i~yiz^ttiii2\m)3v-- 

Sr. l\m^u-~t-MM<nm^l^vVyy x.y 
— tffitlttJf t S^-f-S 5 3 n - - ^ R£ t 

Jt . jyJiCO^t ±i3^7i5-*'c-DNAS^ 
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f 211 B 5 laa^ffiT-T 5 X 5 h* D N A £ US t ft „ # 
£ft£ffl&jM#:7°7X$ KDNAtl P ALf 2B8 
MXpALf 3A6t^^#^LJt. 

9. ^^y7i7-t'c-DNA(?)M-DNA« 

a^*i*T5^5F pALf 3 A 6 D N A100 ,ug2:, 

33o^l coTEwmmzmmt. i\tazmuE 
mmm cioomM }- ox-ummmm{pm.5)/mm m 

gCl 2 /10mMyW-XW I — Jl] , 130J---y hCQ Pst 

i (sijtaa) jl - . y t- o saci «- y y 
v y ; n a mm * ma t , 37°c-ei . s mmm t tz . 

[0 04 7] ;?)DNA^IH.7%(W/V) 7#U-X 

^M*il(±T^- ■ -7-TrX(T.Maniatis)#c7)^ 
[ r^l^df 7-- ^P--y^"j (Molecular Cloning) 
. ^156—1615, r 3-;l^' ■ xryy/ ;wS- 
5*7b'J-j (Cold Spring Habor Laboratory) (198 
4)] IZ^Zfitfotz, ;ky7x7- t£c-DNA£-£ 
frDNAAy^-TOOaJU Sf/r^-^fcAix, 2ml 

deo?ifSt^aco*lSft7xy-;P£Jni, Jiff 

[0 048] f#Jo^DNA77^y M0/xg£ N 126 
/tLOTE«?«fc?§^U Medg»16^ lR^'Sau 

3ai (Sfijtaii)64 j---yh^mi. 3Tcx-2mm 
BiiibZ-tfzcvh. -ew^a^ 5%(w/v) ^yr^y/iyr 

(A. Maxam) ( r^yX Ay xynf'-f^ 

Dy-j (Methodsin Enzymology) , fH65^, 11506 5(1 
980)] tf-.t^Xot„ 190b P ODNA75Wyh 
£ M» t ^I*c07j £T"« U 1 /* g CO Sau3 A I ^ y 
7i5-fe'c-DNA77^yf*l^. 
[0 04 9] dtfOljug Wl-y7i7-fe'c-DNA 
C«-32P] dCTP (TV^^AttS) 

7yx,u~y a >temmt±mmvh$:m^\ mm 

tt^/K-f"!) C r ^x-f ■ ^71/ ■ A^A-J (J.Mol.Bio 
1.) , SIB 5§, S237-251 JC (1977) ] Rtf C r: E 

■ ?n--y7"j (Molecular Cloning) , 
109 -112 If. r 3-/1/ F ■ X7°y >9* ■ )\-rt~- ■ y 
fcyY "J — j (Cold Spring Habor Laboratory) (1982) ] 

10. ^^l/y7i7-^'c-DNA«-3n-- 

tfM^^ffi t"HS L *: 3 2 P T'Sft L^y7x7-^'c 
-DNAB?Jt-£. Tn-7'i: LTfflv\ *M«^#;7°5 



pUC19DNA$r^\y-^-t-f"l)7^-r^-^-X ■ 
t° 5 'J -XJISIS c - D N Arty 9 Sr , 3 n ~ -y n A 7" y ^ 

-f-fe-^a ym( r saw ■ sinwj , m26«, gs 

75-5795(1981)) T"#ifr?U ;ky7i7--t'c-DN 
A£#-f&:Ja--&#/' 1 y -ir^O 5 "h^ 1 fflconn;i— 
c?)fl-ri>a^jt^l*7°5X5 KDNA2- pALf 3t|! 
£ L , HtTlBTI a 5 IB»«/TST'T 5XSN*DNAS:pjS 

tfz. mmmmry x^vDNAz^i-^mn 
£am«dh 1 (pALf 3) tti&wz. wwm 

*AI«f±ATCC67462fc LTgft^ftT^S. 
[00 50] -etT. ±faffl^«^ft7°5XS KpALf 
3 D N Air, Xbal, HindH I, BamHI, EcoRIMX 

psti (\mihmm±m) iffl^t^ #-?i«tf 

2 fiiM-ft t ft . ft hfiiz D N ABf Sr 7#n -X 

^DffitJ: mmmrt?-yftyfi^ mtixmm 

rty — yt A D N A (SlmttS) Sr Hind III tJ: 0 

rm LT#^ii/tD n Aif^«M«»i))^ ^ - y t & 

*fJtLfc. %^fitz^m± l,700b P T'*^ 

tz, ^LT. ±IET5X5 F«iie«fflLf(i. MHz 

11. ;P-y^5 ■ 7/Ly7^ ( Luciola cruciata ) 
-RNA(7)MW: 

$L%tzlV^*y ■ 9)V*/T? (?y=JX?iV ■ ffs^a 
■ffiftHmifiJ:D«A) lOg £gfi^«J¥tAix, « 

gt, 18mlO^"T-^>-< V-f-Xi/T^-YW&iWkM 
I. tfrieiflBUB»W^t^'5Tl. lmg^RNA^If 

sstfc. ;«rnai. lmmsmBiim^mzm 

3"(dT) -t/kn-X(?)*7A707f/77 

^-^T&^o^g (7)/ky^-7 ■ ^/i^yT^Sg|?m-R 

NA&I^SLfe. 

12. ■ 9ili/T9mMc-I)NArty7cr)\m 
c - D N A<rfem±T~? v ^ Aft J: 9 JBA L it * >y h £ 

IV} (Mol.Cell Biol.), W,2m, 11161 5(1982) Rtf 
^J-y\ (Gene), H25«, ^263K(1983)IB8iCOSrffi 

[00 5 1 ] 2^g Wky^5 ■ 7/l-yT^af5RNA 

iOo.g^tg wA*ilc-DNA^j5g^ii/t 0 :«c 

— DNAO. 3^tg fcffiieiI@4»0^i££ffl^T*°y 
r^^yy^-^y^T'f ^Sr#3Ht3to ;«c-dna 
20ngtfTfeiI@ 6T"tS8t/t^y /7/yy«t-f^ 
^<7)PstIg|5{it#JlIt/t PUC19T5X5 KDNA500 
ng fifBJl@7iaatO*ST'T--^L. #A>il 

SDNAT-AHSDH lf$ (ATCC 33849) ^W-^yOl 
anahan) cO^Tffi C r^X^X^ ?U~~y7' \ (D 
NA Cloning): ffil^, mi09-135M (1985) ] VBW 
fe»t, 7L-y^5 ■ y-^yr^SgPc-DNA^'y^^ 

\muz. 

13. ;l^y^5 ■ ^^7^**0^717-^0-0 



(9) 



^ffl¥5-2 44 94 2 



mmmoT!%^tifz%mwii#7°yx=i f pa Lf 3 

DNA10//g TE«iS90^L tjgjgU MedS 
«f?SE10jLt L . 0JPj»«Eco_RI257-- >y F&t/»B 

L, 37°CT" 2 BtlMJJxJiGiir tpS 1 ^DNAJ AM Lfc „ fflK 
L£fi&$;t*7°7*$ F pALf 3 D N A=t 0 7 jj-t 

-trc -DNAgfrfr£#tf 800bp«EcoRI/ClaI D N A 

77^yh^, ffiaifg 9fea«r^'n-x^m 

?Ml££ffl^l>;frffitf^T*!lU lxtg OEcoRI 
/ClaIDNA77^yh^#!t 5 ^DNAl/tg 
£\ C«-32P] dCTPEJSK (TV^^AttS) £ 

j. r,32 Ptllli Lit. 32 PTSiStfc EcoRI/Clal D 
NA7 5^yb^7°n-7"t LT. ■ ^^i^ 

7 9 nM c - d n a; s> 7 ii a loiaaco n o 

7"y ^>f 3 ys-eflsssfts ; 1 t «t *))w^7 ■ 

^/l/y7^W«/^7x7-tr'c-DNA^|itl,^ 
flS«£8HRLfc. ^ISH, Tn-7"fc^7"'J7MX 

*fSffi^Jt#:T5X5KDNAS: pGLf 1 fcift£ 
L, tuiaiI@5ia»^ffit«V«^«^#;7°7X5 F 
DNA»U^ |ga^»^#c7°7X5 KDNA^t 
*t-§7vJ5«*BI«DHl ( P GLf 1) fclft£Lfc. 
£35, I«mM*(iATCC67482 fc LTltft^ilT 

[0 0 5 2] ffl&jMft=7°7X$ KpGLf 1DNA£H_ 
pal, Hindl ll, EcoR V, Dral, Aflll, Hind i, 

psti (^^tsimaa) ssspi i-a-jy?' 

Ltz „ D N ABW-& 7#o-x ^fl^ciftffi 

U7r-y'DNA (Sffijtttii) & Hindi 1 1 1 J: <0 fft it 
JttJt. ^WfcS, f§ &;ft.fc4H s fit±. 2,000b P T"J>~5 

14. )Vy^=7 ■ ?/t/yr^4^y7x5"fe'c-D 
NAOSSB»f!?f/f 

ffl^*xft7°7^SK PGLf lDNAlO^tg £flj« 

at psti mmwrn xmm lj^^-^-d 

NASr^-tf2. OKb D N A.Wft*2. 5 m S £f# £ „ 
DNA»tJV&. 7°7^5 FpUC119DNA (SSmtt 
S) «PstIg|5fit^n--y^L. n^tlfzTyXi 
FDNAJic-DNACOSATj^ji^tiO*-* P G 
Lf 2 &t/ PGLf 3fc^L^„ ft^jt^#=7°7X5 
F pG Lf 1 DNASV'7°7X5 F pUC119 DN AO 

Psti [z x h mmm mmm a 6 laao* s) , ivy 7 

x7--tf'c -DNABT^OT^n-xy^mM*l6a;& 



C119 DNAM^y7x7- fe'c -DNABrfrOjlfe 

HSJM101 (ATCC 33876) VM'gmWi (liflEHS 5 
fEfJO^Tffi) , MMcffl^iftT^XS F pG Lf 2 
pGLf 3DNAOiig (fTlBIf @ 5 IBft^ ffi) 

[00 53] &vvt\ «^»i#:T7X5 F pGLf 2 
St/pGLf 3DNASI^T#n>/-n^ffl^ 
(Sl3taS) til9. -s-37(Henikoff)0^ 
j£ G r^-yj (Gene), ff!28^ H351 —359 (1984)] 
tfifr Vl/y7x5~- fe'c -DNAtg* <7>X%&&XZ 
il/t7°7XS FDNA^#SL/t 0 iil^7°7^S FD 
NA^frfaiI@5ia»(7)y7&T"Aii«JM lOlflc (ATCC 3 
3876) t^Atfc. i«J:atLT#^ti./tASi«^ 
;W^-7T-y'M13K07 (SlitttS) SriSS?:^-^, 
^ vyy? (Messing) OTjffi C r ^yx ■ y ■ zzy-f 

'(Wy-j (Methods in Enzymology) . mom. %1 
0-78M (1983) ] 1*«DN A^lfSLit. 

# t^ut l*«[DNAKJ:l.v- ^xyyy^li, MB 
y-nyyy^7h (SiKtaS) ^ffll^TJilS^ 
>yv>^(Messing) cD^t^V^o^. SH^lJO 

t?tf eojtft «o^m^i*ift(± 8 % (W/V) ^° U 7 ? U ;P7 
5F^ (a±¥»7^i4tS) ^fflv^Tff=5:-5fc. 
[0 0 54]f#^;l/yt5- ^;l->-r^i*w;l/>- 

7 x 7— fe" c - D N Atf9&<9^Sffi^J£K?iJ#^ 1 

SISc-DNA^^aiR$ill,^y^7°-?-F 

15. ffl^»X#:7°7X5F pG Lf 37DNA<?)|f^ 
5t^f, N*SJ:D9ffl(7)75 7ig^3-F"f-|»^SI^iJ 
)Vy^y ■ ?)VyT9&%<?»Vy 7x7— fe' 
SS&f&lW ^ - D N A § D N A BffrcOlHg 

t-^V^Ta^So a^^#7°7XSF pG Lf 1DN 
Aljug S\ 7K9 0^Lt^SLttOt, Medg« 

lo^Lsw'Psti (Siiitas) 2ox-.yh£3s2rau 

37°CT"2Btrafffftt-|>» ^a«7jx|& 

ft7iy-M»u 'mmzium.mmmi^ 
izmm^umizx , 7 ^ ^- 3 > 1 , ^ x-±mm j 

M 10 1 ( A T C C 33876 ) ^fiKft Hf^to 

[0055] %bixkwmmfcfrbmB%n 5 tiaa 

WTj&tJ: DDNAjfitfc. iil^SspI, EcoR 

vatxpst 1 mmwmxw-xitzMmt lx.. ht 

Offi^Jt^l*7°77.5 F PGLf lCMUc-DNA 

comtfmmiz^^x^m&Wiz-ikTyxivrM 

tRU pG Lf lOt^L/t. a^«^#c7°7X5 F P 
GLf 10DNA10x(g 7j<90^Lfc?WSL^Ofc, 
Medg»10/xLSySspI (n A ->f y/5yp^ 

* 7 iKifcS) ioin . y f mM l . ^rcx^mm t , 
mwmmte. c\</)Wjtmmx Dfriaiiggiaa 
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DNAc?);£g&^£^rf!,4. 0 Kb WD N ADt^t2 jug 

[0 0 5 6] ^CODNAffiW-ljug &7j<95/iLt 

mmLtz^^Z^ lMf'jXlKfI(pH8.0) 5/z 

L$xmb# 1)7^x77? — if ismmM) 0. 3 a. 

- -y b ( 1 L) SrSsJnL, 65°CT" 1 L . ?S£ 

mmmm&vx. 9 / -jvwmm itzcoh.n 

VmZWJ yWLfzi. 0Kb ODNAKfffrfcljug 
[00 57] ±HaEij*«b Ur(trp) 7nt- 

UrTn^-^-^^t-fl»7°7XS b P KN206 DN 
A [ rr^'y^ . >UJt)V- (Agric. Biol. Che 

m.), m^m.. mm m) {vises?) mmtoh 

<7f] 10;ug £ s 7K90//L«§|?t, Med«j«10/xLS 
# Cla I ( SffijgaS) 20i- 7bJ gs JP t . 37°C T" 2 

b^jmu iiittfrM^sspiio 

^--■y b&SsOnL. S^CT'SO^ralMIIt. Ssp I {Z 

i hw>ftmm*mi. itiznmzkmm&mmR 
x/z.? y-MmmwLfz^h, n^titz-imzioou 
lote wsw. Iizmml^ futsiiB nmrnm^z ± 

9 , b l j7°rn ; e-^-O±^5r#1rt"l.500bODN 

[0 0 58] ^t^rj3£DNAOilf»tOV^Tjt^.|>o ± 
IB4.0Kb CODN Am^iZi^ttll!l>-y x.y~ J HmU 
TO, SSB^'U OftgLt b i^N*SJ; 0 9ffl«7 
5 7|g£3-bt-|>i^l^iJ£7^LT^I> 0 ttz, ± 
ta500bc?)DNABrfrt^-^tLl. b 'JTrnt-^-ii 
S D b AT G^ct)SSE^iJc?)— gE^^ t T ^1) „ -e ,1 

H-f s umm&u v y tto^-^-co s d-atg 
w^mmimzmo t&>t,z^ otw 2 s^jsd n a 

f-A 1 A£js£ffifrfflVvc&|£L.fc. 
[0 0 5 9] C\tl^(r>2m^f&T)NAiT^y^M 

^yy/iy ■ 7°i^7°(nensorb prep) irfflus z b izi. 

*). 20vg (DWm^tltz^f&DNA^^Wz. Ztl?> 
2U^&DNAlug £Jz*M5vLlzm&L. X10 
f)A a yMffi& C0.5M b 'J ^S!SS»(pH7. 

6)/0.1M MgCl 2 50mM:/'iM-XW b-7b/10mMAT 
P] 5uL$WlML. SC, TAftVZtVXI-Y-ttJ 

(siitas) loi-vh (l^tD ^sanuc 
ejaui&tfx? y-;w±»a&ffv\ 5' y yss 

■ftL^^DNASr^-timi^g ~f^Wz> 
[00601SC, ^y-vay^tlOBW^T 
5^5 h'DNAWJKflfcfTofc. ±IBWKyy!HtUc 

n*sj; 0 9»r5yig&3-Ft-i»^sa^j&^* 



Kb C?)DNA|lffr 1 ju g, ±IE<7)b !J77nt-^-J 
^■tf 500b«DNAiffrl/xg $.y'±l228<7)yyltft 
L/t^rJ$DNA0. ljug Sr^^S^L^Kt^Slt/to 
;iltX105^^->-3yS» (200mM MgCl 2 /660mM 
b y^^ffigfff«(pH7.6)/10mMATP/150iiiM £/*?■:* 
X\yAY-)V] l//L«Sy'T4DNA5^f-X (5 

Sitas)i^--yb (l^tD mML. ; &«.waz 
z\m?£iKm'u -> tz . nktitzKmrnzm^mim 

a 5 tiaa^Tj i£ t T 7vlia J M 101 ( A T C C 33876) ^ 

izmmnumizTTyx* pDNAzsmt. ssp.i , 
ecor vat^Psti nmmmx'^-xteizmnit t 

tz, 0.7%Ttfv-X*r;V&mMliZXS!ffi 

XiK^i fSffi^^ftT7-X5 pGLf 37 1 

SJM101 (pGLf 31)b^Ltz, 
16. m^lWryX^Y PGLf 37DNAtO^M 
a^Sifrr^XSF pGLf 37DNA30^g bF 
n^y;l/rS« C0.8M Sigh Fn^/bTS y/ 

o.im yyiSS«(pH6.o)/imM edta] mnUz 
mmi, 65x:x-2mm^mmmifz<vib, ^at-t^x 

? y-^ifciS* ff ^ HJR Ltz . i T 
Egff?S C lOmM b y X -SKS»JS(pH7. 5) /ImM E D 
TA] ItZmmi, r\-j-J\y (Hana-han) ff)^m Ct 4 ~ 
XiJX-f ■ 9u-~y? (DNA Cloning) , Hl^, 
H109-135K(1985)] titD, TviUfJM 101tt(ATCC 33 
876) Z&mm LB -ain P «7ciStt C ^'^ h b U T b 
yi%(W/V), B#X^fX0.5%(W/V), NaCl 0.5%(W/ 
V), Tyb°^yy(50//g/ml) &m.4%(w/v)«^] t 
»HL, 37 0 CT"tS#L/' 1 ; 0 12B#RBf*, ftMlX^tzzin 
-amptflf [ A'^ b b V 7° b V 1 % (W/V) , g# 
Xdf XO. 5%(W/V) , NaCl 0. 5% (W/V) .^W'Ty h°>- >J y 
(50^g/ml)] 3nltti, STCflSfifiajgaig^&lT -> 
tz „ i 0. 5ml £ 10ml <50±IE L B -amp^ifitgS 

L. 37°CT"4B#rBUfililS*t^(7)-*5. 8000r. P .m TWft 

m^mmmmmz j; d sinw* 20mgf5#^ „ 

[006 1 ] EULtzmm. O.IM KH 2 P0 4 ( P H7.8), 
2mMEDTA. 1 mM^'f-^XP-^ b— ;k 0.2mg/ 
ml7°n^5yKig^^^|>S» 0.9mHCgJSt H 

;ixt, lOmg/miwyy"^- AigssioojuL^sara 
t, *+t:i5^ISJScStst. J/tt, ^WSilffiSr. yy 
7-/b, F5^T4Xi§t4i-C«feL, ^V^T"fiS25°Ct 
KML, ^izmmitz, St, 12000r. P .m. -C5^M 

^L^iitt^&ff 3 i 1 1 i o . ±?t b Lxmmm 1 mi 

[0062] ;<7)J;3 ttTf#A>tl^by7x7— 
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^x'om^&mzmtix^th^nrz, mz. zm. 

a- Ythm^T^WL^ititzm-^mmryX 5 F 
DNAS- P GLf37 T-M- 2 fclfr£U 
7yX 5 KDNA TBWmWl £ ^AMit , ttfr %± 
EM (L coli) JMIOKp GLf37 T-M-2 ) (±Iit 

e«etfSi»i»g«^0f «ii?gT^iffs452^ ( fe 

RMBP-3452) t LTlfft^tlTV^ „ 
[0 0 6 3]&fc.. iuoio fcLT^il/t^ltM*? 
)lfli/y x 7— tr'iiif4iM* 7/k?l^y 7 x 
/igS^Jtfc^T217 &<7)XU$-yffA yn-f yytc 
ESISfrO^. ffiSUc*B«100^n^yF(Kco 

A. 0.2mM Xf-pyy75y4*@t2-f F U ^■AS.tW). 

2 % (w/v)r/i/7"sy&^r#-t§i0mMyy«ifM ( p 

H 7.6) ] S:iaS50'CT60^iaffififLTSS^-SBSvS 
[0 0 64] &i3, ^EBt Lxm^mt^fVlViyy 

it t ,i %mimm?z -> it . 
i7. gpfi^e^s! 

[00 6 5] ffl^i#;7°7X5 KpGLf37DNA10jug 

^siM»«EcoRi, psti (vwmsffisas) -ezs 

?HfcU ;^7i5- t'c-DNA£#tf2.1kbDNA 
Wm^fj.gZWZv i^DNABrfr^T^XS FpUC119 
DNA (SiffitttfS) W^n-yL, %t>tlit7 
yX$ FDNA£pGPM-lfc#£L£ 0 
7°7^5 KpGPM-l^Iia5faa^}£T"^iillJM101( AT 
CC33876) CiALfc. icO J: 3 1 LT#t*lfc:*J»a 

t^vt-7 r-i»ii3K07{sijgas) zmmz-tz, 

ittiO. ^-/^y^" (Messing) O^OVX 
^ y xyHf'^^Eny'— (Methods in Enzymology ) , 
mwm, S20-78II (1983) ] I:i-5T1*IDNA 
mm Liz, fthiiiz 1 *IID N Mz X &m.¥imW£ 

-^' 3 y2.0 (7vy^i4tS) fcffl^Tfi^fc. * 

TW28t^DNA&IIg 1 5lEat0*ST"^L 

fc5rt-&j£DNA£, n-f yyffl^7°5-<-?-t LTffi 

6 ^-r^BS d n a it m&mmzmizm- § 7° 



[0066]tt, ^fi#»^»SfE^«y-^xy 

Jf7b (TTyA F A^s^rAXStli) 
KlEfcfrW ABI373A DNAy-7-yf- (TTT'-f F 

^WFy 7 x y — fe"f)217# @ <T> 7 5 7 ffi^V ^JX n 
^yyt^*§^TV^T5 71Sffi?iJ^3-FLTfc 

0 , ffpg-^pGPM-l-Val, fM^pGPM-l-Leut^t^o 
[0067] ^ti?ffi#Pfl<)mfE^pGPM-l-Val D N A& 

I/ P GPM-l-LeuDNA10//g£$IJISP»FxoRI, Psti (^ 

■fti h mm±m ) -ersmt lj^^^'c- 

DNA£-&tf2.1kbDNA»W£, ^*2.5,usfo# 
ft. iix^«DNAiffrSr^^ffl^*^*7°57,5 H P G 
Lf37DNA£MPfiB«EcoRI, Psti ( Wfft. Sfjfft 
8 ) TZMffi i t LXmz)iy7:z.y-^c-DNA£^ 

5 FDNA & P GLf 37-217Val , pGLf 37-217Leu btii&L 

[0068] RUT. U^mmryX 5 HpGLf 37-217 
Val Sy'pGLf37-217Leu £Ifg 5 IBa^aT'TvliaJM 
I0l1f (ATCC 33876) fc»AU 7vH» (E^coliJ JM10 

1 (pGLf37-217Val)&U ; '?yiB (E. coli) JM101 (pGLf 
37-217Leu) dfL^CO^SISSIftCO 3 

AUS ( E. coli ) JM101 (pGLf37-217Val)(i, f» 
I^S : I|3647-^ (FERM BP-3647) k LT, TvSIS (E^ 
coli ) JM101 (pGLf37-217Leu) (iiaiSf^S : ffi3648-^ 
(FERM BP-3648) kLX. ZKZKlMm'tmMfa-T. 

mmm^fMzm^tixv^h, zti^mvMm^x 
mmbmm^mzx mmm : mn. mzz^mm 

coi. 5 izLXft&tUtftWWs? x 5— tr"&50°CT"60^ 
^it^aL, ^CO+^IO^ L t-^V^T#l3¥l-141592-^ 

msmnim?mf-r&m8smMi£Lit kzh, 

±mM (E. coli) JM101 (pGLf37-217Val ) E±l*7t/y7 

x7-«, 65%n#g«istt^imL, tit. ±mw 

(E. coli) JM101 (pGLf37-217Leu) 4»y7j:7- 
**(±. 70%S#B«Mtt^«}*LTU^ o 
18. ffl^ft75XSK P HLf7DNA«SM 
^t^T-^'^/k (frisky ■ yf-yUX ( Luciola. 1 
ateralis) ) «^y7i7-fe'<?) 217#g(7)T7-y $r 

K7j<'lx«T S 7 ire* s ^ ^ u y . n^y y sy-f Vnj 

^y^m^mmmmth . 

[0069] #IB¥2-171189^|glSat0^rST"Kt#L 
itffi^^*7°57,5 F pHLf7&Jl@5lEa«7fS;T" 
±HBJM101 (ATCC 33876) tSAL^o 
71-^7 ■ 7f7 l JXEil*i?)/ky7i7-tfc-DNA« 
^O^SI&iJ£|^iJ#^7t, ife, 3||c-DNA^ 

a>s>e§ ix h x y ^r-f f or 5 /mm * wm^ s 

t^^f^t^. Lcr)Xo^zLX%t,Ktz±mmX^m 
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mmmmx- 1 *§id n a mm i t . fi^nt 1 * 
ii d n a t i h mmwrnsmt , ^tbou-? 

yi^yXfA A'-y 3 y-2.0 (T^-r-Mi 
-fcLTffl^S&fc, tlTW38c7>ilrl&DNA&If §15 

LTffi^iJS-^lOt^-r^rJSDNA^. -fVn 

4 vyfflcor^-f v-t tTlB5iJ#-f-iit^^DN 

y-i7=?A~?- ?7^-nyyy«7 T- (77 
ABI 373A DNAi^-^xy-if- (T7°7-f 

/Ig&n-FLTfc^ **pHLf7-217Val s P HLf7-217 
Leu , P HLf7-217Ilefciiir£Lfc. 
[00 70] IMIift757 5 N* P HLf7-217V 

aU P HLf7-217Leu, pHLf7-217Ile£lf@ 5tS»«^8rC 
AMS JMlOlf* (ATCC 33876) t*IAU TcMS (E^_c 
oli) JM101 (pHLf7-217Val), AUS (E^ coli.) JM101 
(pHLf 7-217Leu) , Mf±mM coli) JM101 (pHLf7- 

2mie), ^ti^mmmweyoib. 

( E.coli) JM101 ( P HLf7-217Val)(±, fifcLSf^ 
5^3839-^ (FERM BP-3839) b LX ; AIM (E^ coli) J 
M101 (pHLf7-217Leu)(±, SSXffi^S^O-f- (FERM BP 
-3840) fc LX ; . AIM (L col_i_) JM101 ( P HLf7-21 
ATG GAA AAC ATG GAA AAC 
CCG TTT TAC CCT ATC GAA 
AAA TAC ATG GAG CGA TAT 
AAT GCA GTT ACT GGT GTT 
AAA TCA TGT TGT CTA GGA 
GTT GAT GGC AGA ATT GCG 
TTT ATT CCT GTA ATA GCC 
CCC ACT AAT GAG ATT TAC 
GGT ATC TCT AAA CCA ACA 
GAT AAA GTT ATA ACA GTA 
ATT GTT ATA CTA GAT AGC 
CTG GAC ACC TTT ATA AAA 
TCC AGT TTC AAA ACT GTG 
CTT ATA ATG AAC TCT TCG 
CAA CTT ACT CAC GAA AAT 
GAT CCG ATT TAT GGT AAC 
ACT GTC GTT CCA TTC CAT 
GGG TAT TTA ATT TGT GGT 
GAT GAA GAA ACA TTT TTA 



71 le) fflX$ffi?gW3&41^ (FERM BP-3841 ) b t 

x . ^xmmim^mxmwmmizw^hx 
w&m*%. mz, zmmmzmw-xmm 

p.\{z->\ ^xmm^i-mm^mmmmxmft 
mm-immmttzbc.^, ^Kx&%vxt<mm 

[0071] _bta± ^mtMtn^wmi, nmiztt 
iwi< mms. * #t t iv v 7 x ? & z t 

[0072] 

iftDNA %itfsffi&.mz X *) if f*f£* 9)UVv 7 x 7 

~^w&fh^£.mf[z^<j^ o {zLxn^titzmm 

&ff»tt* ?7t//t^7 x y-^mm^tLtz 0 LT . 
[0073] 

[EtM] 1. IE?'J#^1 

( 1 ) IE?'J«J|£ : 1644 

(2) BS^JWM: « 

o) mm-.-^m 

(4) biKOy-iiM 

(5) E^JWBH : cDNA to mRNA 

(6) MM-.^/^y ■ 9)VvT? 

( 7 ) mn ■■ 

GTT GGA CCT AAA 45 

ACA CAA TTA CGC 90 

ATT GCT TTT ACA 135 

GAA TAC TTG GAG 180 

TAT GGT TTG GTT 225 

TGT GAA GAA TTT 270 

GTA GGT GTT GCA 315 

GTT CAC AGT TTA 360 

AAA AAA GGC TTA 405 

ACT ATT AAA ACC 450 

GGA TAT CAA TGT 495 

GGT TTT CAA GCA 540 

GAA CAA GTT GCT 585 

CCA AAA GGC GTA 630 

TCT CAT GCT AGA 675 

ACC GCT GTT TTA 720 

TTC ACT ACT CTA 765 

TTA ACA AAA TTC 810 

TAT AAA TGT ACA 855 



GAT GAA AAT ATT GTA 
GAG GGA TCT GCT GGA 
GCA AAA CTT GGC GCA 
GAT TAT TCT TAC GCC 
AAA GCT TTG CAA AAT 
TTA TGC AGT GAA AAC 
GGA CTG TTT ATA GGT 
ACT TTA CGT GAA CTG 
ATT GTA TTT AGT TCT 
CAG AAA ACA GTA ACT 
AAA GTT GAT TAT CGA 
AGA AAC ACT CCA CCA 
GAA GTT GAC CGT AAA 
GGT TCT ACC GGT TTG 
ACA GTC ACT AGA TTT 
CAA GTT TCA CCA GGC 
CAT GGT TTT GGT ATG 
TTT CGT GTT GTA ATG 
AAA ACT CTA CAA GAT 
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AGT GTT ATT CTT GTA CCG ACC TTG TTT GCA ATT CTC AAC AAA AGT 900 

GAA TTA CTC AAT AAA TAC GAT TTG TCA AAT TTA GTT GAG ATT GCA 945 

TCT GGC GGA GCA CCT TTA TCA AAA GAA GTT GGT GAA GCT GTT GCT 990 

AGA CGC TTT AAT CTT CCC GGT GTT CGT CAA GGT TAT GGT TTA ACA 1035 

GAA ACA ACA TCT GCC ATT ATT ATT ACA CCA GAA GGA GAC GAT AAA 1080 

CCA GGA GCT TCT GGA AAA GTC GTG CCG TTG TTT AAA GCA AAA GTT 1125 

ATT GAT CTT GAT ACC AAA AAA TCT TTA GGT CCT AAC AGA CGT GGA 1170 

GAA GTT TGT GTT AAA GGA CCT ATG CTT ATG AAA GGT TAT GTA AAT 1215 

AAT CCA GAA GCA ACA AAA GAA CTT ATT GAC GAA GAA GGT TGG CTG 1260 

CAC ACC GGA GAT ATT GGA TAT TAT GAT GAA GAA AAA CAT TTC TTT 1305 

ATT GTC GAT CGT TTG AAG TCT TTA ATC AAA TAC AAA GGA TAC CAA 1350 

GTA CCA CCT GCC GAA TTA GAA TCC GTT CTT TTG CAA CAT CCA TCT 1395 

ATC TTT GAT GCT GGT GTT GCC GGC GTT CCT GAT CCT GTA GCT GGC 1440 

GAG CTT CCA GGA GCC GTT GTT GTA CTG GAA AGC GGA AAA AAT ATG 1485 

ACC GAA AAA GAA GTA ATG GAT TAT GTT GCA AGT CAA GTT TCA AAT 1530 

GCA AAA CGT TTA CGT GGT GGT GTT CGT TTT GTG GAT GAA GTA CCT 1575 

AAA GGT CTT ACT GGA AAA ATT GAC GGC AGA GCA ATT AGA GAA ATC 1620 

CTT AAG AAA CCA GTT GCT AAG ATG 1644 

2. K?IJS#2 

( 1 ) W^)m : 548 

(2) W¥m: 

(3) h^ny-:H« 

(4) mmmw-.^y^v 

(5) Wffltoim ■ !Vi/3ry ■ ?lVi/T9 

< 6 ) ni m-. 
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(1) 


ffi^J<7)^ 


32 




Val Pro Pro Ala Glu Leu Glu Ser Val Leu 


(2) 


l^[jc7)iy 


am 








(3) 


mm 


-*m 




Leu Glu His Pro Ser He Phe Asp Ala Gly 


(4) 




mm. 








(5) 






•£-J&DNA7 0 7-f -7 


Val Ala Gly Val Pro Asp Pro Val Ala Gly 










Glu Leu Pro Gly Ala Val 


Val Val Leu Glu 










Ser Gly Lys Asn Met Thr Glu Lys Glu Val 










Mel Asp Tyr Val Ala Ser Gin Val Ser Asn 










Ala Lys Arg Leu Arg Gly Gly Val Arg Phe 










Val Asp Glu Val Pro Lys Gly Leu Thr Gly 










Lys He Asp Gly Arg Ala He Arg Glu He 










Leu Lys Lys Pro Val Ala Lys Met 










3. ffi^ij#^3 












(6) ffi 


m ■ CGA CAA TGG AAA ACA TGG 


AAA ACG ATG AAA AT 




4. E?iJ#^4 




(3) 


mm 






( 1 ) : 30 




(4) 




mm 




(2) W¥M :WM 




(5) 






1=rj£DNA7°7-f-? 


(6) ffi 


J\\ : ATT TTC ATC GTT TTC CAT 


GTT TTC CAT TGT 




5. mm^s 




(3) 


mm 






( 1 ) : 38 




(4) 




mmt 




(2) mmnw -.wm 




(5) 








(6) m 


3\ ■ CTC TAG CAT GCG 


AAA ATC 


TAG TGA CTA 


CAT TTT CGT GA 


6. K?iJS#6 




(3) 


mm 






( 1 ) mm<?>&Z : 38 




(4) 




mmt 




(2) w¥m :tm 




(5) 






-£-J$DNA7°7-f-? 


(6) ffi 


m : CTC TAG CAT GCG 


AAA ATC 


TAG TGA CGA 


CAT TTT CGT GA 



7. ffi^ij#^7 
( 1 ) E?'J«j|£ : 1644 

{ 2 ) wm<m : mm 
< 3 ) mm ■■ 



(4) 

< 5 ) mwmm 
( 6 ) m^mm 

( 7 ) f>#J : 



cDNA to mRNA 
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ATG GAA AAC ATG GAG AAC GAT GAA AAT ATT 
GTG TAT GGT CCT GAA CCA TTT TAC CCT ATT 
GAA GAG GGA TCT GCT GGA GCA CAA TTG CGC 
AAG TAT ATG GAT CGA TAT GCA AAA CTT GGA 
GCA ATT GCT TTT ACT AAC GCA CTT ACC GGT 
GTC GAT TAT ACG TAC GCC GAA TAC TTA GAA 
AAA TCA TGC TGT CTA GGA GAG GCT TTA AAG 
AAT TAT GGT TTG GTT GTT GAT GGA AGA ATT 
GCG TTA TGC AGT GAA AAC TGT GAA GAA TTC 
TTT ATT CCT GTA TTA GCC GGT TTA TTT ATA 
GGT GTC GGT GTG GCT CCA ACT AAT GAG ATT 
TAC ACT CTA CGT GAA TTG GTT CAC AGT TTA 
GGC ATC TCT AAG CCA ACA ATT GTA TTT AGT 
TCT AAA AAA GGA TTA GAT AAA GTT ATA ACT 
GTA CAA AAA ACG GTA ACT GCT ATT AAA ACC 
ATT GTT ATA TTG GAC AGC AAA GTG GAT TAT 
AGA GGT TAT CAA TCC ATG GAC AAC TTT ATT 
AAA AAA AAC ACT CCA CAA GGT TTC AAA GGA 
TCA AGT TTT AAA ACT GTA GAA GTT AAC CGC 
AAA GAA CAA GTT GCT CTT ATA ATG AAC TCT 
TCG GGT TCA ACC GGT TTG CCA AAA GGT GTG 
CAA CTT ACT CAT GAA AAT GCA GTC ACT AGA 



TTT TCT CAC GCT AGA GAT CCA ATT TAT GGA 
AAC CAA GTT TCA CCA GGC ACG GCT ATT TTA 
ACT GTA GTA CCA TTC CAT CAT GGT TTT GGT 
ATG TTT ACT ACT TTA GGC TAT CTA ACT TGT 
GGT TTT CGT ATT GTC ATG TTA ACG AAA TTT 
GAC GAA GAG ACT TTT TTA AAA ACA CTG CAA 
GAT TAC AAA TGT TCA AGC GTT ATT CTT GTA 
CCG ACT TTG TTT GCA ATT CTT AAT AGA AGT 
GAA TTA CTC GAT AAA TAT GAT TTA TCA AAT 
TTA GTT GAA ATT GCA TCT GGC GGA GCA CCT 
TTA TCT AAA GAA ATT GGT GAA GCT GTT GCT 
AGA CGT TTT AAT TTA CCG GGT GTT CGT CAA 
GGC TAT GGT TTA ACA GAA ACA ACC TCT GCA 
ATT ATT ATC ACA CCG GAA GGC GAT GAT AAA 
CCA GGT GCT TCT GGC AAA GTT GTG CCA TTA 
TTT AAA GCA AAA GTT ATC GAT CTT GAT ACT 
AAA AAA ACT TTG GGC CCG AAC AGA CGT GGA 
GAA GTT TGT GTA AAG GGT CCT ATG CTT ATG 
AAA GGT TAT GTA GAT AAT CCA GAA GCA ACA 
AGA GAA ATC ATA GAT GAA GAA GGT TGG TTG 
CAC ACA GGA GAT ATT GGG TAT TAC GAT GAA 
GAA AAA CAT TTC TTT ATC GTG GAT CGT TTG 
AAG TCT TTA ATC AAA TAC AAA GGA TAT CAA 
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GTA CCA CCT GCT GAA TTA GAA TCT GTT CTT 
TTG CAA CAT CCA AAT ATT TTT GAT GCC GGC 
GTT GCT GGC GTT CCA GAT CCT ATA GCT GGT 
GAG CTT CCG GGA GCT GTT GTT GTA CTT GAA 
AAA GGA AAA TCT ATG ACT GAA AAA GAA GTA 
ATG GAT TAC GTT GCT AGT CAA GTT TCA AAT 
GCA AAA CGT TTG CGT GGT GGT GTC CGT TTT 
GTG GAC GAA GTA CCT AAA GGT CTC ACT GGT 
AAA ATT GAC GGT AAA GCA ATT AGA GAA ATA 
CTG AAG AAA CCA GTT GCT AAG ATG 
( 1 ) : 548 

(2) w^m-. 



(3) f^ny- 
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< 5 ) mmm 

( 6 ) M W: 



Met Glu Asn Met Glu Asn Asp Glu Asn He 

Val Tyr Gly Pro Glu Pro Phe Tyr Pro He 

Glu Glu Gly Ser Ala Gly Ala Gin Leu Arg 

Lys Tyr Met Asp Arg Tyr Ala Lys Leu Gly 

Ala He Ala Phe Thr Asn Ala Leu Thr Gly 

Val Asp Tyr Thr Tyr Ala Glu Tyr Leu Glu 

Lys Ser Cys Cys Leu Gly Glu Ala Leu Lys 

Asn Tyr Gly Leu Val Val Asp Gly Arg He 

Ala Leu Cys Ser Glu Asn Cys Glu Glu Phe 

Phe lie Pro Val Leu Ala Gly Leu Phe He 

Gly Val Gly Val Ala Pro Thr Asn Glu He 

Tyr Thr Leu Arg Glu Leu Val His Ser Leu 

Gly He Ser Lys Pro Thr He Val Phe Ser 

Ser Lys Lys Gly Leu Asp Lys Val lie Thr 

Val Gin Lys Thr Val Thr Ala He Lys Thr 

He Val He Leu Asp Ser Lys Val Asp Tyr 

Arg Gly Tyr Gin Ser Met Asp Asn Phe He 

Lys Lys Asn Thr Pro Gin Gly Phe Lys Gly 

Ser Ser Phe Lys Thr Val Glu Val Asn Arg 

Lys Glu Gin Val Ala Leu He Met Asn Ser 

Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

Gin Leu Thr His Glu Asn Ala Val Thr Arg 



( 18) 
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Gly 








Val Pro Pro 


Ala Glu Leu Glu Ser Val Leu 


Leu 








Leu Gin His 


Pro Asn lie Phe Asp Ala Gly 


Gly 








Val Ala Gly 


Val Pro Asp Pro He Ala Gly 


Cys 
ys 








Glu Leu Pro 


Gly Ala Val Val Val Leu Glu 


Pne 








Lys Gly Lys 
ys y ys 


Ser Met Thr Glu Lys Glu Val 


Gin 








Met Asp Tyr 


Val Ala Ser Gin Val Ser Asn 


Val 








Ala Lys Arg 


Leu Arg Gly Gly Val Arg Phe 


Ser 








Val Asp Glu 


Val Pro Lys Gly Leu Thr Gly 


Asn 








Lys He Asp 


Gly Lys Ala He Arg Glu lie 


Pro 








Leu Lys Lys 


Pro Val Ala Lys Met 


Ala 


9. 
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Gin 
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Ala 
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(5) nimmm. 
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Lys 






Leu 






Thr 






Gly 






Met 






Thr 






Leu 






Glu 






Leu 






Gin 






: GTG AGA AAA ACG CGT GAC GAC ATT TTC ACG AGT 
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